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ABSTRACT

Literature and files were reviewed to gather data used in devel oping
rel ationshi ps between |ogging practices and fish populations in Idaho. A
bi bl i ography for applicable publications was devel oped. Data for 55 streans in
the AQearwater R ver drainage are being conpiled for eight variables; drainage
area, area disturbed, road distance, fish densities, aspect, access, fishing
regul ations, and geologic type. A relationship between density of roads and
cutthroat trout density was found but is too tentative to report.
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I NTRODUCT! ON

The State of ldaho and U. S. federal governnents have both addressed the
need to better define inpacts of logging activities on fish populations. The
I daho Forest Practices Act, title 38, chapter 13, Idaho Code, was legislated to
i mpl emrent and enforce laws and rules relating to forest practices on state and
private land within the state. On federal forest |ands, each National Forest
devel oped a forest plan in accordance with the National Forest Management Act
of 1976 and the National Environnental Policy Act of 1969. The forest plans
address desired nmnagenment practices to achieved stated goals for fish
popul ati ons on federal forests.

| daho Department of Fish and Game (IDFG biologists are concerned that
these progranms do not fully protect aquatic habitat. The thrust of this project
is to review pertinent literature and file data that can be used in defining
rel ati onshi ps between | oggi ng practices and fish popul ati ons.

OBJECTI VE

| dah Devel op rel ati onshi ps between | oggi ng practices and fish populations in
aho.

METHCDS

A literature review was conducted to include only those publications
applicable to the project goal. File data from the U S. Forest Service and
| DFG were used in devel opng a database. Project personnel net with appropriate
personnel of IDFG the U S. Forest Service, |daho Department of Environnental
Quality, and the University of Idaho Cooperative Fisheries Research Unit to
review the project goal and start data assimlation.

RESULTS

Extensive literature reviews by MacDonald et al. (1988) for effects of
logging on fish and by Chapman and MlLeod (1987) for sedinentation provide
excell ent resource material background for a study of this type. Rather than
duplicate their effort, this project focused on Pacific Northwest regional
studi es (see Bibliography, AppendiXx).

W extracted data from files and reports that included information on 55
streans in the Cearwater River drainage (Tables 1-3). Because data is |acking
for some variables, relationships between |ogging practices and fish popul ati ons

are too tentative to report. Efforts in 1990 will continue to add to the data
sets. Data for streams in the Coeur d Alene River and South Fork Sal non River
drai nages are sparse and will not be included in this report, but wll be

devel oped for final analysis.
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Table 1. Variables for streams in Middle Fork Clearwater River drainage,
Lochsa and Selway rivvers (X-Data available; .-No data).

Stream Area Km road Ha disturbed Fish Density Aspect Access Regulations Geologic type
Bear Creek . . . X X X X
Big Flat Creek . . . X X X X
Brushy Fork Creek X X . X X X X
Colt Creek X X X X X X X
Crab Creek X X X X X X X
Crooked Fork Creek . . . X X X X
Deep Creek . . . X X X X
Fish Creek . . . X X X X
Hopeful Creek . X X X X X X
Meadow Creek X X X X X X X
Moose Creek X X X X X X X
N.F. Moose Creek X X X X X X X
01d Man Creek . . X X X X X
Otter Creek X X X X X X X
Papoose Creek X X X X X X X
Post Office Creek X X X X X X X
Running Creek X X X X X X X
Squaw Creek X X X X X X X
Three Links Creek X X X X X X X
Warm Springs Creek . . . X X X X
Weir Creek X X X X X X X
White Cap Creek . . . X X X X
White Sand Creek . . . X X X X
TABLEL



Table 2. Variables for streams in North Fork Clearwater River drainage
(X-Data available; .-No data).

Stream Area Km road Ha disturbed Fish density Aspect Access Regulations Geologic type
Bar Creek X X X X
Bear Creek X X X X X X
Cayuse Creek X X X X X
Cub Creek X X X X
Death Creek X X X X
Deer Creek X X X X X X X
Doe Creek X X X X
Fisher Creek X X X X
French Creek X X X X X
Jackknife Cre X X X X
Kelly Creek X X X X
Lightning Creek X X X X X X X
Little Moose Creek X X X X
Moose Creek X X X X X X X
Osier Creek X X X X X X X
Pack Creek X X X X
Pollock Creek X X X X X X X
Pot Creek X X X X
Rapid Creek X X X X
Rock Creek X X X X X X X
Ruby Creek X X X X
Sprague Creek X X X X
Squaw Creek X X X X
Sugar Creek X X X X X X X
Swamp Creek X X X X X X X

TABLE2



Table 3. Variable data for streams in South Fork Clearwater River drainage
(X-data available; .-No data).

Stream Area  Km road Ha disturbed Aspect Access Regulations Geologic type
American River X . X X X X X
Crooked River X X X X X X
E.F. Crooked River X . . X X X
Johns Creek X X X X X X
Meadow Creek X X X X X X
Newsome Creek X X X X X X
Red River X X X X X X
Relief Creek X X X X X X
Tenmile Creek X X X X X X
TABLE3
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Bl BLI OGRAPHY

Adans, J.N, and R L. Beschta. 1980. Gavel bed conposition in O egon coasta
streans. Canadi an Journal of Fisheries and Aguatic Science 37:1514-1521

Summary: Suggests that stream substrate conposition is dynamc, and |arge
fluctuations mght not be the result of |and use activities.

Berg, L. 1982. The effect of exposure to short-term pul ses of suspended
sedi nent on the behavior of juvenile salnonids. In G Hartman (ed)
Proceedings of the Carnation Ceek Wrkshop, a 10-Year Review Ml aspina
Col | ege, B.C. pp.177-196.

Summary: Short-term exposure to suspended sedi nent alters behavior of
juvenil e coho. Breakdown of social organization, change of aggression

increased activity, decrease in feeding ability. Potential for decreased
fish production in streans affected by short term pul ses of suspended
sedi ment .

Beschta, R L. 1978. Long-term patterns of sedi ment production follow ng road
construction and logging in the Oregon Coast Range. \Water Resources
Research 14:1011-1016.

Summary: Suspended sedi nent production increases in 3 of 8 post-treatnent
years, follow ng patch-cutting and road buil di ng.

Beschta, RL., and RL. Taylor. 1988. Stream tenperature increases and | and
use in a forested Oregon wat ershed. Water Resources Bulletin 24(1):19-25.
Summary: Over a 30-year period, mean stream tenperatures increased in
relationship to increased forest use (logging, road building).

Bil by, RE 1985. Contributions of road surface sedinent to a western
Washi ngton stream Forest Science 31(4):827-838.

Summary: Sedi ment deposition of a gravel-surfaced road did not adversely

affect streamwater quality in the long run

Bilby, RE, and J.W Ward. 1989. Changes in characteristics and function of
woody debris with increasing size of streams in western Washi ngton
Transactions of the Anerican Fisheries Society 118: 368- 378.

Summary: A reference to characteristics of woody debris of typical
streans. Wuld be useful in rehabilitation of a | ogged stream
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Bilby, RE, and P.A Bisson. 1987. Emgration and production of hatchery coho
(Onhcorhynchus ki sutch) stocked in streans draining an old growth and a

clear-cut watershed. Canadi an Journal of Fisheries and Aquatic Science
44:1397-1407.

Summary: Conpared production in two watersheds. Production in the clear-
cut drainage was higher. Emgration was | ower in the old growh drai nage.

Bisson, P.A, and RE Bilby. 1982. Avoi dance of suspended sedi nent by juvenile
coho salnon. North Anerican Journal of Fisheries Managenent 2:371-374.

Summary: Juvenil e coho exhi bited avoi dance of suspended sedinent relative
to their acclimation to background |evels of suspended sedinent. The
juvenil es avoided sedinment nore readily after being subjected to higher
background | evel s of sedinent.

Blewett, E. 1984. Salnonid habitat evaluation nodel. Proceedings of Pacific
Nort hwest Stream Habitat Management Workshop. pp. 301- 324.

Summary: A nodel to evaluate habitat enhancenent or deterioration on
sal noni d producti on.

Brown, G W 1971. Water tenperature in small streams as influenced by
environnental factors and logging. In J.T. Krygier, and J.D Hall (eds),
Forest Land uses and Stream Environnent, Continuing Education Press, Q egon
State University. pp. 175-181.

Summary: Shade renoval increases radiation |oads 6-7 tinmes. Tenperature
i ncreases can be controlled by leaving buffer strips shaded al ong stream
banks.

Brown, GW, and J.T. Krygier. 1970. Effects of clear-cutting on stream
tenperature. Water Resources Research 6:1133-1139.

Summary: Average nonthly tenperatures increased by 14°F, annual naxi mum
tenperatures increased 25°F one year after treatnment. Streans with
buffer-strips had no change in tenperature that could be attributed to
cl ear-cutting.

Brown, GW, and J.T. Krygier. 1971. dear-cut |ogging and sedi ment production
in the Oregon Coast Range. Water Resources Research 7:1189-1198.

Summary: Sedi ment production doubled after road building, and tripled
after burning and clear-cutting on another watershed. Tree felling and
yarding did not contribute significantly.

LO&X
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Brusven, MA , WR Meehan, and J.F. Ward. 1986. Sunmer use of sinulated
under cut banks by juvenile chinook salmon in an artificial |daho channel
North American Journal of Fisheries Managenent 6:32-37

Summary: Juvenil e chinook salnon preferred sinmulated undercut (shaded)
habitat. This was 82% by nunber, 85% by bi onass.

Bryant, M D. 1983. The role and managenent of woody debris in west coast
salmonid nursery streans. North American Journal of F sheries Managenent
3: 322- 330.

Summary: Eval uation of debris nanagenent and inportance of debris as
salmonid habitat, also |ogging techniques to ninimze inpact on riparian
ar eas.

Burns, J.W 1970. Spawning bed sedinentation studies in northern California
streans. California Fish and Gane. 56: 253-270.

Sunmary: Spawni ng bed conposition changed after |ogging, roughly in
proportion to anount of stream bank disturbance. Sedinentation was
greatest follow ng road buil ding.

Burns, J.W 1972. Sone effects of |ogging and associ ated road construction on
northern California streans. Transactions of the American Fisheries
Society 101:1-17.

Summary: Logging inpacts on fisheries. Including sedinmentation, fish
density, dissolved oxygen, etc.

Chapman, D.W 1962. Effects of |ogging upon fish resources of the Wst Coast.
Journal of Forestry 60:533-537.

Summary: A look at research up to 1960 on logging inpacts. Also a
statenent on research and managenent needs.

Chapman, D. W 1988. Oitical review of variables used to define effects of
fines in redds of large salnonids. Transactions of the American Fi sheries
Society 117:1-21.

Summary: Laboratory experiments haven't accurately duplicated natura
conditions. A nore mnute scale ook is needed on the intragravel |evel

Chaprman, D.W, and K P. MlLeod. 1987. Devel opnent of criteria for sedinent in
the Northern Rockies ecoregion. Wrk Assignment 2-73, Final Report, Don
Chapnman Consul tants, Boise, ID. 256 pp.

Sunmary: The nost up to date assessnent of sedinentation inpacts on
sal noni ds. | ncludes research and managenent needs and direction.
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Cobl e,

D.W 1961. Influence of water exchange and di ssol ved oxygen in redds
on survival of steelhead trout enbryos. Transactions of the Anmerican
Fi sheries Society 90:469-471.

Summary: There is a positive correlation between apparent velocity of
groundwat er and enbryoni ¢ survivals and dissol ved oxygen | evels of gravel
wat er and survivals.

Couse, MR, CA GCllahan, KW Mlueg, and S. E. Dom nguez. 1981. Effects

Cul p,

Davi s,

of fine sediments on growth of juvenile coho salnmon in |aboratory streans.
Transactions of the American Fisheries Society 110:281-286.

Summary: | ncreasing sedinentation suppressed fish production. Juvenile
sal noni d habitat al so needs protection from sedi nentati on.

J. M, and RW Davies. 1982. Effect of substrate and detritus
mani pul ati on on nacroi nvertebrate density and bionass: inplications for
forest clear-cutting. In G Hartman (ed) Proceedings of the Carnation
O eek Wrkshop, a 10-Year Review, Ml aspina College., British Col unbia.
pp. 210-216.

Summary: Sone species of aquatic insects (Baetis sp. and chironom ds)
bi omass and density greatly increased with addition of alder detritus.
Conversely, hemock detritus was a poor quality food source. Argument for
buffer strips.

J.C 1975. Mninal dissolved oxygen requirements of aquatic life with
enphasi s on Canadi an species: a review Journal of Fisheries Research
Board of Canada 32:2295-2332

Summary: A revi ew of oxygen requirenents of aquatic life.

de Leeuw, A W 1982. The effects of |ogging on benthic invertebrate stream

drift and trout growth rates in two snmall west coast Vancouver |sland
streans. In G Hartnman (ed), Proceedings Carnation Creek Wrkshop,
Mal aspi na Col | ege, Nanainpb, British Colunbia. pp. 240-256.

Summary: There were no differences in drift rates between |ogged and
=l ogged drai nages, also no difference in drift behavior. Gowh rates
of rainbow trout fry were higher in logged areas, possibly linked to higher
t emper at ur es.

Elliott, S . T. 1986. Reduction of a Dolly Varden popul ati on and nacr obent hos

LO&

after renoval of |ogging debris. Transactions of the Amrerican Fisheries
Soci ety 115: 392-400.

Summary: Reduction of both popul ation and bi omass occurred after renoval

of logging debris. Invertebrate drift and nacrobenthos density also
decr eased.
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Everest, F.H 1978. Anadronous fish habitat and forest nanagenent - economc
consi derations. Proceedings of the Annual Conference Vestern Association

of Fish and Wldlife Agencies 58:153-171.

Summary: Fisheries values need to be presented quantitatively to allow
a nore realistic conparison to tinber values. Resulting benefit/cost
anal ysi s woul d make deci si on nmaki ng easier.

Everest, F.H, and WR Meehan. 1981. Forest managenent and anadronous fish
habitat productivity. Transactions of the North American WIldlife and
Nat ural Resources Conference 46:521-530.

Sunmmary: A review of effects of logging on fishery habitat.

Feller, MC. 1981. Effects of clearcutting and slashburning on_ stream
tenperature in southwestern British Colunbia. Water Resources Bulletin
17: 863-867.

Summary: Sunmer tenperatures and sunmmer daily tenperature fluctuations
increased in clear-cut areas and areas clear-cut and slashburned. These
changes |l asted seven years in the clear-cut watershed and | onger in the
bur ned wat er shed.

Ganblin, MS. 1988. Taft-Bell sedinent and fishery nonitorin grog ect: phase
| conpletion report. Bonneville Power Admnistration D& A'79-85, BP 23203.

74 pp.

Summary: Sedi ment anal ysis suggests that cutthroat spawni ng success coul d
be depressed, but overyearling survival is not correlated to percent fines.
Field anal ysis suggests that instream habitat availability is the limting
factor for cutthroat popul ations. Includes popul ati on data.

Gant, J.WA, J. Englert, and B.F. Bietz. 1986. Application of a nethod for
assessing the inpact of watershed practices: effects of |ogging on
salmonid standing crops. North Amrerican Journal of F sheries Managenent

6: 24- 31.

Summary: Total sal monid bi omass decreased in areas clear-cut as conpared
to un-cut areas. This nmethod used different reaches of the same stream
to keep treatnent vs. control as simlar as possible.

Gaynoth, E. 1979. Effects of logging on stream environnents and faunas in
Nel son. New Zeal and Journal Marine and Freshwater Research 13(1):79-109.

Summary: Tenperatures increased 6.5°C in sumer, decreased 2.5°C in
wi nter, sedinment increased, and aquatic insect popul ations changed greatly.
P ecopterans and Epheneropt erans decreased, whereas ot hers increased. Fish
popul ati ons general |y decreased.

LO&
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Qrtz, ME, J.R Wbster, and J.B. Wallace. 1980. Seston dynamcs in southern
Appal achian streans: effects of clear-cutting. Canadian Journal of
Fi sheries and Aquatic Science 37:624-631.

Summary: Suspended particulate matter (seston) increased follow ng
clearcutting.

Hall, J.D., and R L. Lantz. 1969. Effects of logging on the habitat of coho
salnon and cutthroat trout in coastal streans. In T.G Northcote (ed),
Synposi umon Sal mon and Trout in Streans, University of British Colunbia,
Vancouver. pp. 355-375.

Summary: Substantial changes have occurred in tenperature and dissol ved
oxygen in an entirely clear-cut watershed, with no significant changes in
pat ch-cut or un-cut watersheds.

Hartman, GF., J.C Scrivener, and T.E MMhon. 1987. Saying that logging is
either "good" or "bad" for fish doesn't tell you how to manage the system
Forestry Chronicle 63:159- 165.

Summary: Long-term data set (16 years) evaluating |ogging inpacts.
Inpacts vary with specific conditions present with each logging activity
and whi ch species and life stage of salnonid is present.

Heede, B.H 1987. Overland flow and sedinment delivery five years after tinber
harvest in a nixed conifer forest, Arizona, U S A Journal of Hydrol ogy
91: 205- 216

Sunmary: Sedi nentation and overland flow are not significant if
ecol ogi cal |y sound | oggi ng practices are inplenented.

Heifetz, J., ML. Mirphy, and K V. Koski. 1986. Effects of |ogging on wnter
habitat of juvenile salnmonids in A askan streans. North American Journal
of Fi sheries Managenent 6:52-58.

Summary: Conparison of old growh, clear-cut with buffers, and clear-cut
to stream bank. dear-cut without buffers provided the |east anount of
habitat, and buffered reaches at times produced nore cover than old growth
reaches.

Hoffman, R J. 1986. A horizontal intragravel pipe for sanpling water quality
in salnmonid spawning gravel. North Anerican Journal of Fisheries
Managenent 6: 445-448.

Summary: This method can nore efficiently sanple intragravel water and
also a larger volunme can be sanpl ed.

LOG&2
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Hogan, D. 1984. The influence of |arge organic debris on channel norphol ogy
in Queen Charlotte Island streans. Proceedings of the Annual Conference
of Western Association of Fish and Wldlife Agencies 64:263-273.

Summary: The effects of different size classes and orientation of organic
debri s on stream channel norphol ogy.

Hogan, D L., and M Church. 1989. Hydraulic geonetry in snall, coastal streans:
progress toward quantification of salnonid habitat. Canadi an Journal of
Fi sheries and Aquatic Science 46: 844-852.

Sumary: A means to quantify salnonid habitat by mapping streans
thoroughly to eval uate | ogging inpacts.

Hol tby, B., and C P. Newconbe. 1982. A prelimnary analysis of |ogging related
tenperature changes in Carnation Oreek, British CGolunbia. In G Hartnan
(ed) Proceedings of the Carnation O eek Wrkshop, a 10-Year Review,
Mal aspi na Col | ege, Nanai no, B.C. pp.81-99.

Summary: Stream tenperatures increased follow ng |ogging. Tenperature
inpacts on fish are probably mtigated by the cool noist climate of British
Col unbi a. Potential tenperature increase can be great.

Hol tby, B.L. 1988. Effects of logging on stream tenperatures in Carnation
Creek, British Colunbia, and associated inmpacts on the coho sal non
(Oncor hynchus ki sutch). Canadi an Journal of Fisheries and Aquatic Science
45: 502-515.

Summary: An increase in stream temperature following logging caused coho fry to emerge
ealier - lengthening their growing season (6 weeks). Smolt numbers doubled, but eerly migration resulted
in decressad smolt-to-adult survival.

Holtby, B.L., and GF. Hartnan. 1986. Factors limting production of outm grant
salnmonid from Carnation Oreek before and after |ogging. Proceedings of
the Annual Conference Wstern Association of Fish and WIldlife Agencies.
66: 68.

Summary: No data, just a statenment as to general direction of findings
in Carnation Creek.

House, R A, and P.L. Boehne. 1986. Effects of instream structures on sal nonid
habitat and popul ations in Tobe Oeek, Gregon. North American Journal of
Fi sheri es Managenment 6: 38- 46.

Summary: Habitat was significantly greater (2X the nunber of pools, and
10X the anount of spawning gravel) in unlogged sections of streans.

LO&R
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Iwanaga, P.M, and J.D Hall. 1973. Effects of logging on growth of juvenile
coho sal mon. Environmental Protection Agency, Ecol ogical Research Report,
EPA- R3- 73- 006. 35p.

Summary: Juvenile coho in cooler (control) stream water generally had
better growh rates. In the wild state, coho grew at higher rates in
clear-cut areas. This nay be contributed to a decline in cutthroat or
reduced conpetition.

Johnson, S.L. 1984. Freshwater environnental problens and coho production in
Oregon. Oregon Departnent of Fish and WIldlife, Fisheries Division
I nformati onal Report No. 84-11. 31p.

Sunmary: An historical account of |ogging inmpacts on coho salnmon in
O egon. Also presents research pertaining to assessing | ogging i npacts.

Johnson, S.W, and J. Heifetz. 1985. Methods for assessing effects of tinber
harvest on small streams. NOAA Techni cal Menor andum NOAA- TM NVFS: F/ NWC- 73.

Sunmary: Methods used by Northwest and Al aska Fisheries Center to assess
| oggi ng i npacts.

Johnson, S.W, J. Heifetz, and K V. Koski. 1986. Effects of |ogging on the
abundance and seasonal distribution of juvenile steelhead in sone
sout heastern Al aska streans. North American Journal of Fisheries
Managenent 6:532- 537.

Summary: Fry density initially increased follow ng clear-cutting, but

decreased presumably fromlack of wintering habitat.

Klassen, H D., and T.G Northcote. 1988. Use of gabion weirs to inprove
spawni ng habitat for pink salmon in a small | ogged watershed. North
American Journal of Fisheries Managenent 8:36-44.

Sunmary: In-streamweirs inprove spawni ng habitat follow ng | ogging.

Klock, GO 1985. Mdeling the cunul ative effects of forest practices on
downst ream aquatic ecosystens. Journal of Soil and Water Conservation
40(2):237-241.

Summary: A nodel to predict downstream effects of nultiple nanagenent
schemes on forested | ands.
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Lantz, R L. 1967. An ecological study of the effects of |ogging on sal nonids.
47th Annual Conference VWstern Association Sate Game and F sh Commi ssi ons
Pr oceedi ngs 1967: 323- 335.

Summary: Qutlines Alsea watershed study and prelimnary results indicating
| oggi ng i npacts on habitat.

Lantz, R L. 1970. Effects of |ogging on aquatic resources. In HJ. Rayner,
HJ. Canpbell, and WC Lightfoot (eds), Progress in Ganme and Sport Fishery
Research. 1963-1970. Oregon State University. pp.13-16.

Summary: Logging inpacts were mnimzed by inclusion of buffer strips on
stream corridors. Stream tenperatures increased follow ng clearcutting.
Coho seem tol erant of logging inpacts. CQutthroat, on the other hand,
declined to approxi mately 25% of pre-|ogging popul ati ons.

Lantz, RL. 1971. Influence of water tenperature on fish survival, growh, and
behavior. In J.T. Krygier, and J.D. Hall (eds), Forest Land Uses and
Stream Environment, Continuing Education Press, Oregon State University.
pp. 182-193.

Summary: A literature review of tenperature effects on sal nonids prior
to 1969. Tenperature increases and decreases can cause neristic changes
in skeletons of tel eosts.

Macdonald, J.S., G Mller, and RA Stewart. 1988. The effects of | ogging,
other forest industries and forest nanagenent practices on fish: an
initial bibliography. Canadian Technical Report Fisheries Aguatic Science
1622: 212 pp.

Summary: An intensive bibliography of over 1,500 scientific titles. Is
i ndexed by geographi cal region, subject, and study site.

McHenry, M 1988. Assessing the effects of sedinment on chinook sal non eggs.
| daho C ean Water Fall:6-7.

Summary: Chi nook survival decreases when fine sedinents are 20-30% of
total dry weight of substrate.

Megahan, WF. 1972. Sedinmentation in relation to |ogging activities in the
nmountai ns of central |daho. Proceedings Sedinent Yield Wrkshop, US.
Agricultural Research Service Report ARS-S 40. pp. 74-82.

Sunmary: Sedinentation increased from 150-550 tines nore than undi sturbed
foll owi ng 1 oggi ng and road buil di ng.

LOG&2
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Megahan, WF. 1980. Effects of silvicultural practices on erosion and
sedinentation in the interior west - a case for sedinent budgeting. In
D.W Baungartner (ed), Synposium Proceedings of Internountain Wst
Wat er shed Managenent pp. 169-181.

Summary: Measurenment of disturbance inpacts by degree of and method of
di st urbance.

Mdde, T., HG Drewes, and MA Runble. 1986. Efects of watershed alteration
on the brook trout population of a snall Black HIls stream Geat Basin
Nat ural i st 46: 39- 45.

Summary: Brook trout densities were not adversely influenced by
| andscapi ng activities (clearcutting), although stream tenperature did
increase as well as turbidity.

Mffitt, CM, and T.C Bjornn. 1984. Fish abundance upstream from Dwor shak
Dam fol | owi ng exclusion of steelhead trout. |daho WAater and Energy
Resources Research Institute, Technical Conpletion Report 54 pp.

Summary: Resident popul ations of rainbow and cutthroat aren't utilizing
habitat |eft vacant after exclusion of anadronous steel head trout.
I ncl udes popul ati on dat a.

Moring, J.R 1981. Changes in populations of reticulate sculpins (Cottus

perpl exus) after clear-cut |ogging as indicated by downstream migrants.
American Mdl and Naturalist 105:204-207.

Sunmmary: Scul pin popul ati ons decreased follow ng |ogging. Average |ength
i ncreased due to reduced conpetition.

Moring, J.R 1982. Decrease in stream gravel perneability after clear-cut
logging: an indication of intragravel conditions for devel opi ng sal nonid
eggs and al evins. Hydrobi ol ogi a 88: 295- 298.

Summary: Under different |ogging regines (un-cut, buffer-cut,clear-cut)
stream gravel perneability decreased in relation to intensity of | ogging
regi ne.

Murphy, ML., and J.D. Hall. 1981. Varied effects of clear-cut [ogging on
predators and their habitat in small streans of the Cascade Munt ains,
O egon. Canadi an Journal of Fisheries and Aquatic Science 38: 137-145.

Summary: Bionass, density, and species richness of aquatic predators
increased with clear-cutting. This is in high gradient streans wth canopy
renoval .
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Murphy, ML., CP. Hawkins, and N H Anderson. 1981. Effects of canopy

nodi fi cation and accumul ated sedi nent on stream conmmunities. Transactions
of the Anerican Fisheries Society 110:469-478.

Summary: Increased primary production follow ng clear-cutting nmasks the
detrinental effects of sedinentation.

Mirphy, ML., J. Heifetz, S W Johnson, K V. Koski, and J.F. Thedinga. 1986.

Effects of clear-cut logging with and without buffer strips on juvenile
salmonids in Al askan streans. Canadi an Journal of Fisheries and Aguatic
Sci ence 43:1521-1533.

Sunmmary: Buf fer strips protect habitat, allows increased prinmary
production, can increase fry and parr if debris is left in the stream

Murphy, ML., KV. Koski, J. Heifetz, S W Johnson, D. Kirchofer, and J.F.

Thedinga. 1984. Role of large organic debris as winter habitat for
juvenile salnonids in A aska streans. Proceedi ngs of Annual Conference
West ern Associ ation of Fish and Wldlife Agencies 64: 251- 262.

Sunmary: Large organic debris (LOD) is an inportant part of sal nmonid
habitat in winter, logging increased coho fry abundance in sumrer, but fry
survivability decreased throughout w nter.

Narver, D.W 1972. A survey of some possible effects of logging on two eastern

Vancouver |sland streans. Fisheries Research of Board Canada Techni cal
Report No. 323. 55 pp.

Summary: Fish popul ations were greater in unlogged portions of streans.
Fish were generally larger in logged streans. Tenperature increased wth
| oggi ng. Banks were eroded and one was wi der.

Newbol d, J.D., D.C. Ernman, and K B.Roby. 1980. Effects of 1|ogging on

Noel ,

LOG2

macroi nvertebrates in streans with and without bufferstrips. Canadian
Journal of Fisheries and Aquatic Science 37:1076-1085

Summary: Macroi nvertebrates i ncreased fol |l owi ng | oggi ng.

DS, CW Mrtin, and CA Federer. 1986. Effects of forest clearcutting
in New England on stream nacroi nhvertebrates and periphyton. Environnental
Managenment 10: 661- 670.

Sunmary: There was 6X increase in periphyton densities follow ng
clearcutting. Macroinvertebrates increased 2-4 tines also. These
increases are believed to be related to higher light |evels and increased
stream t enper at ur es.
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Parker, B.L., KM Lee, and F. A Espinosa Jr. 1989. Lochsa R ver tributaries
sediment and fish nonitoring report. Powell Ranger District, earwater
Nati onal Forest. 38 pp.

Summary: Cobbl e enbeddedness as an indicator to popul ation densities.
Fish density didn't correlate inversely to the level of disturbance.
Enbeddedness vari es between nanagenent reginme and habitat type (pool,
riffle, run).

Patric, J.H, and GM Aubertin. 1977. Long-term effects of repeated |ogging
on an Appal achian stream Journal of Forestry 75:492-494.

Summary: No detrimental effects of |ogging on watershed, even follow ng
75 years of intensive forest managenent. Not conclusive or very
conpr ehensi ve.

Pella, J.J., and RT. Mren. 1974. Caveats concerning eval uations of |ogging
on salnmon production in southeastern A aska from bi ol ogi cal information.
Nor t hwest Sci ence 48: 132- 144.

Summary: A sunmary of research needs based on limtations found in current
and previous literature.

Peters, GB., HJ. Dawson, B.F. Hutfiord, and R R Witney. 1976. Aquaeous

| eachate from western red cedar: effects on sone aquatic organi sns.
Journal of Fisheries Research Board of Canada 33:2703-2709.

Summary: Aqueous | eachate from slash and wood products proved toxic to
coho during growh |ife stages.

Phillips, RW 1971. Effects of sediment on the gravel environment and fish
production. In J. T. Krygier, and J.D. Hall (eds), Forest Land Uses and
Stream Environment, GContinuing Education Press, Gegon State University.
pp. 64-74.

Summary: This is a review of research dealing with sedinentation up to
1969.

Phillips, RW, RL. Lantz, EW daire, and J.R Mring. 1975. Sone effects
of gravel nmixtures on emergence of coho sal non and steel head trout fry.
Transactions of the American Fisheries Society 104: 461- 466.

Summary: An inverse relationship was established between quantity of fines
and emergent survival. N nety-six percent coho and 94% st eel head survi val
in control mxture to 8% coho and 18% st eel head survival in 70% sand.
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Platts, WS. 1970. The effects of |ogging and road construction on the aquatic
habitat of the South Fork Sal non R ver, ldaho. Wstern Proceedings Fifth
Annual Conference Western Association of State Game and Fi sh Comm ssions
50: 182-185.

Summary: H storical account of |ogging inpacts on one specific watershed,
and research and management concerns in an area highly susceptible to
sedi ment ati on.

Platts, WS., and R L. Nelson. 1988. Fluctuations in trout populations and
their inplications for |and-use evaluation. North American Journal of
Fi sheri es Managenent 8: 333-345.

Summary: Fisheries are a dynamic resource and fluctuations mght not be
totally as a result of land use practices. Mdels haven't incorporated
popul ati on dynani cs.

Platts, WS., and S B. Martin. 1980. Livestock grazing and | ogging effects on
trout. Proceedings of Wld Trout Il. pp. 34-46

Summary: A general review of detrinental inpacts of |ogging on habitat.

Platts, WS., and S.B. Martin. 1980. Return of the South Fork Sal non. |daho
Wldlife 2:2-9.

Summary: A popular article on South Fork Salmon recovery after heavy
sedi mentation fromintense | ogging practices in the 40s and 50s.

Platts, WS., MA Shirazi, and DH Lews. 1979. Sediment particle sizes used
by sal non for spawning with nethods for evaluation. U S Enhvironnental
Protecti on Agency Environnental Research Laboratory, EPA-600/3-79-043.
33 pp.

Summary: Using geonetric nean particle diameter as a nethod of val uating
spawni ng gravel useful ness for chinook. Chinook preferred sedinents 7.0
to 20 mm GVPD.

Platts, WS., RJ. Torquenada, ML. MHenry, and C K Gaham 1989. Changes
in salmon spawning and rearing habitat fromincreased delivery of fine
sedinment to the South Fork Sal non River, |daho. Transactions of the
American Fisheries Society 118:274-283.

Summary: F ne sedinents have recovered from 48% of volunme in 1969 to 25.4%
in 1985 following a logging noratoriumand careful regulation of |and use.
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Ramberg, L. 1976. Effects of forestry operations on aquatic ecosystens.

Ecol ogical Bulletin 21:143-149.

Surmary: An overall |ook at |ogging inpacts. I nformation from
Scandi navi an countries and Europe.

Reiser, DW, and R G Wite. 1988. Effects of two sedinent size-classes on

Ri ce,

survi val of steel head and chinook and sal nbn eggs. North Anerican Journa
of Fisheries Managenment 8:432-437.

Sumary: Lowest survival of eggs was found in fine sedinments. Egg
survival was positively correlated to intragravel water velocities.
Smal | er sedinents are nost detrinmental to incubating eggs (<.84mm).

RM, F.B Tilley, and P.A Datzman. 1979. A watershed s response to
| oggi ng and roads: South Fork of Caspar Creek, 1967-76. U.S.D. A Forestry
Service, Pacific Southwest Forestry Range and Experinental Station
Research Paper PSW 146. 12 pp

Sumary: Road construction and 4-year post-production contributed 80%
nore sedinent than pre-treatment regression analysis predicted. Three
years of logging contributed 275% nore sedi nent than predicted.

Rieman, B.E., and K Apperson. 1989. Status and analysis of salnonid fisheries

west sl ope cutthroat trout synopsis and analysis of fishery infornmation.
| daho Department of Fish and Gane, Project F-73-R- 11, Subproject No I,
Job No. 1. 114 pp

Sunmary: A review of historic distribution in Idaho and current status

Also includes a curulative review of literature pertaining to westslope
cutthroat.

Ringler, NNH, and J.D. Hall. 1975. Effects of |ogging on water tenperature and

di ssol ved oxygen in spawni ng beds. Transactions of the Anerican Fisheries
Soci ety 104:111-121.

Sunmary: Stream tenperature of intragravel water increased follow ng
clear-cut logging, and dissolved oxygen decreased. No serious reduction
in coho survival, but cutthroat resident population may have decreased
because of 1ogging activities.

Ringler, NH, and J.D. Hall. 1988. Vertical distribution of sedinent and

LO&

organi ¢ debris in coho sal nmon (Oncorhynchus kisutch) redds in three smal
Oregon streanms. Canadi an Journal of Fisheries and Aquatic Science 45:742-
747.

Sunmmary: Fine sedinent was uppernost in areas of clear- and patch-cuts
Organi ¢ debris was nearest the surface in the clear-cut stream
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Rishel, GB., J.A Lynch, and ES. Corbett. 1982. Seasonal stream tenperature
changes followi ng forest harvesting. Journal of Environnental Quality
11:112-116.

Summary: Maxi num stream tenperature on a clear-cut forest reached 32°C
where tenperature only reached 22°C on untreated adjacent reaches of
stream A buffer-cut area recorded maxi mumtenperature at 23°C.

Rot hacher, J. 1971. Reginmes of streanflow and their nodification by |ogging,
In J.T. Krygier, and J.D. Hall (eds), Forest Land Uses and Stream
Envi ronnment, Continuing Education Press, Oregon State University. pp.
175-181.

Summary: Logging and burning on an experinental watershed increased annual
yi el ds of streamnater by 18 inches.

Scrivener, J.C, and B.C Andersen. 1984. Logging inpacts and sone mechani sm
that determines the size of spring and summer popul ati ons of coho sal non
fry (Ohcorhynchus kisutch) in Carnation Qeek, British Colunbia. Canadi an
Journal of Fisheries and Aquatic Science 41:1097-1105.

Summary: Fry energed up to six weeks early and mgrated sooner than
expected. Gowmh is density dependent.

Scrivener, J.C, and MJ. Brownlee. 1982. An analysis of the Carnation O eek
gravel -quality data, 1973 to 1981. In G Hartnan (ed) Proceedings of the
Carnation Oreek Workshop, a 10-year Review, Ml aspina Col |l ege, Nanai no,
B.C. pp. 154-174.

Summary: Survival from egg to fry coho and chum was noted. Fines
increased over pre-logging levels. Intergravel perneability and dissol ved
oxygen decreased fol |l ow ng | ogging.

Scrivener, J.C., and MJ. Brownlee. 1989. Effects of forest harvesting on
spawni ng gravel and incubation survival of chum (Onhcorhynchus keta) and
coho salnmon (0. kisutch) in Carnation Ceek, British Colunbia. Canadian
Journal of Fisheries and Aquatic Science 46:681-696.

Summary: Survival to energence of coho and chum declined from 29.1% to
16. 4% and 22.2%to 11.5% respectively, follow ng | ogging.

Shirazi, MA, DH Lews, and WK Seim 1979. Mnitoring spawning gravel in
managed forested watersheds. A proposed procedure. U S Environnental
Protection Agency, Environnental Research Laboratory, EPA-600/3-79-014.
14 pp.

Summary: Describes methods to best qualify and nonitor spawning gravel.
This is a trade-off between acceptable reliability and m ni mum nunber of
sanpl es.
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Shortreed, K S., and J.G Stockner. 1983. Periphyton biomass and species
conposition in a coastal rainforest streamin British Colunbia: effects
of environnental changes caused by |ogging. Canadi an Journal of Fi sheries
and Aquatic Science 40:1887- 1895.

Sunmary: Stream tenperatures increased 2-3°C follow ng |ogging, and
peri phyton bi onass and accumul ation rate increased follow ng |ogging due
to 100% increase in light intensity.

Shummay, D.L., C E. Wirren, and P. Doudoroff. 1964. |nfluence of oxygen
concentration and water novenent on the growth of steel head trout and coho
sal non enbryos. Transactions of the American F sheries Society 93: 342- 356.

Summary: Fry from enbryos reared at |low and internediate oxygen
concentrations were snaller and hatched |ater than enbryos reared at hi gher
concentrations of dissolved oxygen. Reduced water velocities resulted in
snmal l er hatching fry.

Skille, J. 1988. Stream sedinent inventory of the Little North Fork O earwater
River. Prelimnary Progress Report, |daho Departnent of Environnental
Quality. 9 pp.

Summary: Cobbl e enbeddedness neasures of the LNFCR and tributaries tend
to indicate that logging inpacts are potentially effecting fish
popul ations. Enbeddedness is |ower in pristine sections of streamreaches.

Smth, CE, WP. Dwer, and RG PFiper. 1983. Effect of water tenperature on
egg quality of cutthroat. Progressive Fish Culturist 45:176-178.

Summary: Feral es held in creek water with fluctuating tenperature (2-10°C
had significantly better eggs that those held in constant tenperature
spring water (10°C).

Stednick, J.D., L.N Tripp, and RJ. MDonald. 1982. Sl ash burning effects on
soil and water chenistry in southeastern A aska. Journal of Soil and Véter
Conservation, March-April 1982: 126-128.

Summary: Tinber harvesting followed by slash burning in southeastern
Al aska did not significantly affect soil or water resources. Optical
turbidity (NTUs) never reached Alaskas water quality standard of 5.0
NTUs for potable water.

Sowell, R, A Espinosa, T.C Bornn, WS, Patts, DC Burns, and J. S Irving.
1983. Qiide for predicting sal nonid response to sedinent yields in |daho
batholith watersheds. U S.D. A Forest Service Northwestern Regional
I ntermountai n Regi on. 95 pp.

Summary: A nodel to predict salnonid response to sedinment yield. This
nodel is limted to batholith soil types.
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Suanders, J.W, and MW Smith. 1965. Changes in a stream popul ati on of trout

Tebo,

associ ated with increased silt. Journal of Fisheries Research Board of
Canada 22: 395- 404.

Summary: Low standing crops of brook trout were closely associated with
sedi mentation. Trout popul ations adapted to sedimentation and increased
foll ow ng scouring.

L.B. Jr. 1957. Effects of siltation on trout streans. Society for
American Forestry 1956:198- 202.

Summary: A statenent of |ogging inpacts fromcited informati on. Reduction
of aquatic invertebrates following logging, siltation affecting water
quality, etc.

Thedinga, J.F., ML. Mirphy, J. Heifetz, K V. Koski, and S W Johnson. 1989.

Ef fects of logging on size and age conposition of juvenile coho sal non
(Oncorhynchus kisutch) and density of presnolts in southeast Al aska
streans. Canadi an Journal of Fisheries and Aguatic Science 46:1383-
1391.

Summary: Coho fry increased following clear-cutting, as was measured by
survival to winter. Fry being larger and earlier energence fromegg is
attributed to higher stream tenperature.

Thurow, R 1987. Evaluation of the South Fork Sal nbn R ver steel head trout

Tri pp,

fishery restoration program Conpletion report. ldaho Fish and Gane,
Contribution No. 14-16-0001-86505. 154 pp.

Summary: A popul ati on evaluation of trout and salnon in South Fork Sal non
Ri ver. Includes popul ati on dat a.

D.B., and V.A  Poulin. 1986. The effects of mass wasting on juvenile
fish habitats in streans on the Queen Charlotte Islands. Mnistry of
Forests and Lands, Land Managenent Report No. 45. 48 pp.

Sunmmary: Mass wasting causes stream torrents in 1st and 2nd order
perenni al streams that substantially reduces quantity and quality of
rearing habitat. This was greatest in reaches >7% gradient.

Troendle, CA, and RMKing. 1987. The effect of partial and clearcutting on

LO&R

streani| ow at Deadhorse O eek, Col orado. Journal of Hydrol ogy 90: 145-157.

Summary: Vdter yield on a partial cut area was not significantly different
froman adjacent clear-cut.

25



Tschaplinski, P.J., and GF. Hartman. 1982. Wnter distribution of juvenile

coho sal mon (Ohcorhynchus kisutch) in Carnation reek and sone inplication
to overwinter survival. In G Hartnan fed), Proceedings of the Carnation
Creek Wirkshop, Mal aspi na Col Il ege, Nanainmo B.C. pp. 273-286.

Summary: Loggi ng has not adversely affected coho survival, nor their
ability to overw nter.

Tschaplinski, P.J., and GF. Hartman. 1983. Wnter distribution of juvenile

r d,

coho sal non (Oncorhynchus ki sutch) before and after logging in Carnation
Oeek, British Colunbia, and some inplications for overw nter survival.
Canadi an Journal of Fisheries and Aquatic Science 40: 452- 461.

Summary: Loggi ng has not adversely affected coho survival, nor their
ability to overw nter.

MG, and NG Aunmen. 1986. Wody debris as a source of fine particul ate
organic matter in coniferous forest stream ecosystem Canadi an Journal
of Fisheries and Aquatic Science 43: 1635-1642.

Summary: Organic debris, both large and small, and it's contribution to
sedi ment budgets.

Vésche, T.A, D. W Reiser, V.R Hasfurther, WA Hubert, and QD. Skinner.

1989. New technique for neasuring fine sedinent in streans. North
American Journal of Fisheries Managenent 9:234-238.

Summary: UWse of a nodified Witl ock-Vibert box to collect sedinment. Boxes
can be used as an alternative to freeze core sanpling.

W1 zbach, MA, KW Cummns, and J.D. Hall. 1986. | nfluence of habitat

Wl f e,

LOG2

mani pul ati ons on interactions between cutthroat and invertebrate drift.
Ecol ogy. 67:898-911.

Summary: Qutthroat foraged nore efficiently, and growth rates increased
nore in pools draining |ogged watersheds. This is attributed to the anmount
of overhead shading. It appears that habitat features in |ogged streans
favor greater foragi ng success.

MD., and J.W WIlians. 1986. Rates of landsliding as inpacted by
tinber nmanagement in northwestern California. Bulletin of Association of
Engi neering Geol ogi sts 23:53-60.

Summary: Forest managenent activities have increased |andslide rates in

all disturbed watersheds. Inner valley gorges and slopes >80% had the
greatest increases.
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Whods,

P.F. 1980. D ssolved oxygen in intragravel water of three tributaries
to Redwood O eek, Hunboldt County, California. Water Research Bulletin
16: 105- 111.

Summary: Intragravel dissolved oxygen was highest in unlogged strearns.
Unl ogged streanms al so had the | owest percentage of fine sedi nents.

Wist enberg, D.W 1954. A prelinmnary survey of the influences of controlled

LO&2

logging on a trout streamin the HJ. Andrews Experinental Forest, QO egon.
MS. Thesis, Oregon State University. 51 pp.

Summary: Sedinentation greatly increased follow ng | ogging and was cl osel y
associated wth road construction. CQutthroat popul ations were conpletely
elimnated from three tributary streans followng |ogging. |nsect
popul ations were affected for one year, and elininated conpletely from one
section of stream
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